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(57) Abstract: 

PURPOSE: To provide the optical 
recording medium which has less 
defects in a recording layer and has 
high quality with high productivity by 
specifying the crystalline structure of 
the metals and nonmetal elements of 
targets at the time of forming a inorg. 
dielectric film by a DC reactive 
sputtering method. 

CONSTITUTION: An optical 
recording film and an optical recording 
medium film having an inorg. 
dielectric film conlg. the metal 
elements and/or the semimeta! 
elements are formed on a substrate, by 
which the optical recording medium 
having the recording layer consisting 
of both is produced. The inorg. 
dielectric film is formed by subjecting 



the sputtering targets respectively 
contg. the crystals of the metal 
elements and/or the nomnetal elements 
to DC sputtering in a reactive gaseous 
atmosphere. The crystals of the meta! 
elements and the nonmetal elements 
have the crystalline structure provided 
with the lattice faces having the gaps 
to permit the intrusion of the atoms, 
ions or radicals originating in reactive 
gases into the unit lattice and the 
lattice faces not having these gaps. The 
sputtering targets are so constituted as 
to hinder the formation of the inorg. 
dielectric substance on their sputtering 
surfaces in the stage of forming the 
inorg. dielectric film. 
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i 

mm i } mttzx&m. 

&vmm7t%o)&&&$$tzMv9 y 
u 

&mm&mmm&®jtxmm. &&&& 
sat* z t zmrsmzztstzmt . 

KX/ty^y >y*-yy httBBBBB**B0tfB 
Xry7Cii»T, ttx;Vj*VA>0ftB8B*0S£ 
$ * 3 i:tt£*trr *a c £ 

mm 2} BBB«fMiwa^eMrr«& 

mm 3 ] wrs**^ > m&mm 

M*»4 ] 8¥&8tc$j&*S l RCXG e fremiti 

mm 6 ) ax;t y * y >y^-y y h ©x/t y * 
b* ay-ft*>Hffl*ftiia©5 5-»» u, 

»**BfcB**hTft&B*B5 ©ftESfiSfrflgig 

m 

mmsi •BBMt«^tiTM«x, 
x. 7>%z7«xsox^i/>#x»&atfn«^ 
< 1 1> i ?«AV)%RMi i v>m&mo>m%&. 

mm*) K7c*turs i Mts«£«icMUc« 
&$*t\sxmtixm»*®m i m&mm 
asm 

»*«I0l ttXrty*»J>$f*-yy h©X/ty 

^ffiicRar *sfl&raia o zftTwmm \ ©# 

mm \ 13 »x/ty*»j>$r*-y y h«>a/ty 
* B09«tttffi©&ftli:£ o T««ft 3 nxt^K* 
83©#2^JS#©gj£*fc. 

[3*81 2] BX/ty5"J>£f£r-yyh©X/1y 
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©XEHH*©flim 

ffi*«l 3] ftSQ&ttf3ftfBfttfP©*&<£b 

mmi 4j gx/ty*u m §&x 

/ty*S5©XO-^3 ^BtfX/ly^BtfKraStttf 

x**0*»OT*M«Lftttt*B*«HSt'* 
ttl:B£**rrt>SB*m l cfflt&m®W&i&. 

mm i s ) mtzmm. &mmjc$$: 
jo tttzmmmzmitxmm&omm? 

K¥&K5E*©te£££*rTS X/ty * *J > y 
h #X£K»4>T£S6 X/T y * LTBMfcKS 

MR££Br*Xry:A fc»U 

U 

BXrty*y>y*Hfyhtt*©Xrty5>B#. g£ 
fi££©.*7-lift <1. 0. 0) Sfctt (l.i, 

20 i) T«*na*?BMMWft»fcBaa*m»* 
mm 1 63 3te±i:£aj§£tim-a3Wja#& 

©«**8IC*^TX/ty^y >W-yy hfcfcfcX 
/ty^UTW£±fcBM4||ltrsiiR**riEt4X 
ry^lfLKX;ty^y>^-yyhtl / T^< 

&tfffi$0;£nT&**~yy h£B»*&&fe££¥ 
IffifcX/ty mt l/CX/t y # 'J >^€ff 6 5 C £ £ 
fcat***^8fc©»i^fe 
# 1 7 3 &®5c*& t»MR*©*ft < 1 1> 

-*ft4«-«a«B«#«*a«r*xny^y>if 

.MET* o TE<feJR^S0Ba£^WT-6X;^ y ^ y > 
9 hto*tt< t h-tmm hVrv 

ft+TiftBx/t y ^ LTttMMffiRe *»-T 6 Xr 

y^tWU 

^«7C«ft^^^7C«t^S«li^Xg^^ 

« »«r&a»W«»™i:ttfi*ttj!fXBB©[St 
ff«t$SB««l/ft^B?B&£BA^BBBa«^ 

BX/ty 9 'J >^-y y h»BBfi«B««r« 

CXAy^ffi*t«S*^xeaSl©^ -f^>t>Ktt 

ftt>B^Bt«MRt*«CBJ«*nr*»*£4:€Bm 

£tax/Ty*y>^m 

[Sl*^ 1 83 ^fifiR«*©^^JH5c«t^T 
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3 

mm 1 9] m$&7i&M<t m&m 
m*ty&rb*&m \ 8 <oz/\ y 9 g >ym 

imm 23 HWXyM>99~¥y HOXAy 

<i, o, o) xti u> i, i) rn&ti&Qrmt 
ttH&t*®c«is«*nTfc*»#«2 i<*>x^y*y 

(«#E2 3] &ZHy9 i )>99~?v 

t**B*^i 7<oxny*y>ym 

[§fcft$2 4j KE£tt#XtLT$*#X, 

imm2 6J &%ny9*)>99-yy H&sy-f t 

7<0X^y*»J>^m 

KyV**>Kg£&^<DS7-JSft (1> 

o, o) xi* (i. u i) TSRsn***ffi«~a 

{89*51 2 8 3 «EX/1 v * «J >99-7y b JWlBft 
T*5K^2 6 eOX/Vy*'J 
[3J##2 9) KX/Vy*U >£f*-yy KDX/ty 

70X/*y*y>y*m 

[»#33 03 ftX/ty*'J>y*-yy h<DX/1y 

[2S#5I3 1 J Tkmv* x Vs99->fy h<DX/Xy 
*®<OJt£tt#0. 010 • cm£tTT£$B#K3 0 
<DX/WJ>£*m 

[»#«3 23 K$S£$mtfB£tfP<0;l>&<£fc 
-#T»$ffi:fc#3 00>XMy*U 

[a#*3 33 7J\v9V>99-Vv hfcfc&XM 
y^L,T©R^^r^X/ty^U>if^l:UV^TK 
*-y y b t VT&tK 1 1> 1 r>©¥Sffi£tfbaoK 

£/8^&£aiC&¥€©£X/Ty*ffi£:LTX/Xy$"J 
>?*ff r> Z t tt&?J%y9V> 9Hm. 

ttmthznv9v>99-yv hT£t>T&*-y 
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o, o) xti (i, i, i) ?*sn*fc?ffi£KHB 

>^-yyK 

•[BTM3 5} 4Ht<th\0<Wm*%L. m 
**X/Xy*»;>y*-yyK 

tooou 

[£SJt®*WI#83 *BHiiX/^ y 9 *J >y*8$ffl n 
iSllCSt. SC*8EiiX/ty*y>y**-yy hfcH 
[0002} 

to oo 3) -etT^aaT-<x^«^«Atfa2(: 

[0 00 4J *l/T^©l2 2*0fc$8fcfcB2 3 
fttf 2 5<2XB«eMR2 449ra*ttjLt*a®ft8 

«Rtf*-JS^X>A>X> > LTtB 

[00053 tbx&mmzfmt&mtLTtt 
z8VM*mtmm-8&m%&£9~?v bti, 

^fc. SM»X/ly^y>^iS«irj||)5^0^*r 

[ooo7j c<D&3tim\zm,T* &%mm& 
t*K%nttmb%^\t*4Lm7t&z9-yy h« 

X^7*'J>yU «0©7C«^£^xiUT«£EU 

R^SrictS. V>^5ifitilS^ttX/ty^U>y^^ 

[00 0 83 SPSWA«fiE«f!««:KtLTSINx^ 
iSS5S^ttX^y^iJ>^Tfitffi-r^^ 9-Vy 
biZS ! R^XCNi^X^NH,^X$ffl^ 

(0 0 0 93 ^UTCOiS«£iC:ttX/Xy^y>y^ffi 

» mmrty9»>?&\zit*T&mmm& 
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[0 0 11] WMrtv5"J>*X6«fc*-C. a*& 

10 0 1 2 J *UT£©R^«M*5fMS»2fc-r* 
fWfcLTf)At«W*3 - 1 2 6 8 6 7«i«ICia 
«*«0»4©KH^. B»RJ»X/Vy*tf>yBfl 

#t«*taWjW*^-yy hom (XD-va> 

l/T. h®#XD-i'3>fH*eX'1?j"J> 
«S (WxtfTi) T*«LT\ x/WJ>yxgfc 

SMirft^S^UTBSStrCt'*. *l,Tfr*4ttff 
**J9»T. S5»B-0*-yyh*»»l/CX/iv 

[0014} 
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(0 0 15) X*XHI2A1M«0»£ttK*tt*.. $ 

>y*»fflw* c t m<omt « wre**. 

(0 0 1 63 X*Watt«»0»«X/1y^^»19 
(0017) 

XgfcfcTtt*fc£#X (Ar«) CkftX/t^x? 

Afc#rrftx/t?*y >y*-y? hmm&m 
*0teA***rr*x/ty*»j>M'-yy f©*&< 

BRMttMUBT&Xxy:/. «WU K&Ktc* 
0ttA&l«*M7G*0£Btt. S*£fctt#XEB0 

t*nnt*9B&rr*&?%t. K£jmi#x&b 

Bft#U ttXyi^y^-y^MttMB** 

(0 0 18) X*«E<0#&S&fc05^££tt£fc± 
rr*X/ty*y>y*-yyh£^&#XgBS^ 

Ta»x/t9^LTttsB«e#B*j«tttftXTv 
* **wu tt*&R5c»0gAi2. y-f+*>H® 

BABfiMU &xnvW>99-*v H«©X 

10 019) xc«e««%8«ii*oafi«saxc 
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7 

xt\yW>99-9v bmmnyfbxmtk 
u b t LT$>k< 1 1> i oovm 

U%$-9v hmto*hthX&XWk7J\?9ft 
10 0 2 0) *C*M10AA7? 'J >?2&KttJtic 

&8i**0»££srr*x/w »j >9*~*ry b<» 

(0 0 2 1) X*9m®My9V>915mMv9 
'J >99-9y * 1/tMKJWm* 

atffifcoanx&si'-yy hfcawsfcKMmsB 

(0 0 2 2) *jm*!>Xrty9*)>99'-yyblX9'f 
>99-9y bVhoX&9—9y hGZnyfmtfi* 

ttt$a«jgfl)5 5-mft (i. o. o)xt*u. i. 

COO 2 3) XMft«OX/1y^U>^-y9htt 

#£<**>) oowrawu wmtmtzm 
mm&vztixu&zttmttz. 
(0 0 2 4) &i=*gttc:»aBBtA»Tttaira 

10 0 2 5) bi i;msw£#*B2fc*ufc8fc#K 

mm3W2 5<n$m^ masses® 2 4 
tare**. ^i/-cftS9ii«ri»BM>n09igftB 
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- 1 7 #£ffif*A& 1 1 #*gg$fiJ& 1 6 iTJI&f* 
{0 0 2 61 *LT»MWMISg2 1 ttHK&AS 

[0 0 2 71 *LT03ttBlCD^£B<0£»8«fc 
K2 3Xtt2 50^jW7&bn*ftBI31 3Xiil 5 

B3ICwUfc®K£83l 3Xtt l 5©**>/t-3 1 

[0028) XSmv*>^:/b-K3 2fcttifii8ta« 

>9M-Z$?L$ftZ£$lzmZt\TVZ. 
[0 0 2 91 *\sX&$-¥yb2 3®±%£&* X/1 
y*y>^fc±oTK*^<*ft*g£2 l«J7y-H 

*. ^«H3 6tt, nMftee&sB (sg) n 

D, *LTX8*X853 4tt. tl*A«53 4fc«fc:> 
T^-y? bB 3tf>&gg2 iC»lW4B. fiP^xn 
y*®3 3' fc9ttS*Sh*B«BJte. tt/Ty*> 
9*U-b3 2mtt&&M9-11 Kzzmtv 
BGCK&U &*ny$mv*u-93>&i&m*>& 
mWMy9®mMt1ZoX£xa-V3 >m& 

&&2mv£5\z*®*m&\z*r>x&m&uwt 
-y y h 3 3 \zmzm$xmiBmm<tzB&t 

[0 0 3 0) ^tTC<3DtStim^tl^j£ffiSS^D 
TflAtfS I NxBftjjWtft^-yy h 3 3 1 1 
TS I $fflV>T«$#>y3 7Wt>A-3 1l«!« 
SMtfeft. K5Pt>n-31l*iC*AflF3 8-l* 
6»WXtUXfflrA.tf7Jif3>i/X«AU SAW 
3 8 - 2 &fi)5tt^X t UTNi ^ N H> 
0>fi^tfX€9IAUT. fi^tt^-yyhCA/V^^yx 

zt&toix&m 4±ts i Nxtozmtzcttf 

X£&» 

(0 0 3 1) -c-tr*»^<osi^mwitt, 

YybZSkVX. fijga»«^«BlXry^»fc 

#m&zn*z tQttwtzmzhxtLZzny * 

V>9*-9yh*M**ZAtzb*. *LXC<0&z>1l 
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{0 0 3 2) ±E©B£fc{&ftx/ty*0>^-yy 
ht Ittt; S 1 fclrfcatTft^-yy h©« 

ssfcttff ^jeaBwig^'f # >&way ?a>wwtt 

»lC-8«fc#^*nftN»#X, NH>#X> Ot# 

x> CiHi#a**ffi»sVd. as i *-yy b©x 

/1y*r&3 3' tfSlBBOt 3 U. 0, 

*-yy h©XD-5>3 ^«^©li«S!«*©J§?£S: 
KihTSft. 

[0 0 3 33 805, Sitt04T^$n6^t ; E>K a> 
SfeSWiS 6*t ft fc©T2fe:?T£ ©Bfifflg® * 
^OSyHMt (K 0> 0) • (1. K 0) Rtf 

(1, 1, 1) Tii?*n*»™ttB5HB70I0T 
&ft. 

CO 0 3 4] ffita5-K7(rfeTR5 1«S IH« 

I. 17 A) fcJMMt?4)£d (a-5. 4 30 1) A 
©Jtmt#t<fcftJ:5CfSfrnTV>ft. 
{003 5) -ei/TH 6 (I. I. 0) 

?*dft£4raf&siB : mafti. sktmm & 
rmtmisTuzzms \*%ixi<*zz.tm 

(0 0 3 6] -*BBLfcS J Nx, S I Ox» S \ C 
*©S I #R*fcR©^C-l2fllCBV>6nftN.tf 
X+NTHiJfZ. 0«ifXXl:ttCiH>zlZ4>M. 

60R«*ifxfc**U *-yy H>x/ty*fffclft 
Btt©«**»jCTBttSTF«\ >T*>£LTtt«;t 
N»\ C. C*\ OW^A^tlfttfcn*©* 
tSIMAtfNTl. 06A8S. N**T0. 5A8 
ft. CT1. 54 ASS. C°T»0. 12A8&, O « 
Tl. 3 2A8ffiT*ft^6S I»a©a5-ta& 
(1. K 0) ©fc?®i^£#X£l,TJt£U:« 

Tftt>©Tfcft. 

CO 0 3 7) cntttt/CSy-BB (1. 0. 0>ft 

?s^«xAy?'j>yxecfcv>Tfc 
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i*-yy h©x/t y ^iR3 3* *sy-ma o, 

0, 0> Xtt <1. K 1) T^Snfttt^ffit-fiS 
8^fo©m8Xny**an9-$ftT0X 
/t y * * ff ft ofcSSK MtttOttfiSMi: 

&ft. 

(0 0 3 83 fcfe, M*XHy9*)>99~Yy h<0 

faf$Ltz&? x±mmtm en* i& t uxtt^ra 

©*KX/t y **S/t9-S«T©Xrt y * £frfr?fc 
B*©X/ty*ffi^©KJMfX«©fi^^*>. 7 
i>##©»$KJ;oTfc;:n6#*-yy hSfflffctft 

K^wicutoa^n, *n\zjL?x9-yyhe>zny 

[0 0 3 9] £CftT*3&^#ICfcTS i *-yy h 

tix\tzr\y*m±&bt$7-m (i » o. 

0} ftfrttt (1. 1. 1> 0tt«Sfc«-Tr*. XMy 

to 04 03 sc±BL&*aws^tffcimt* 
-yy htt«»cs j *mvtraufc#, 5 y-ms 

(1. 0. 0) #Wt* (1, l % 1) ©tt?1B£X/ty 

n-rs 1 t^a©y-f+*>HS»s«ii&irt, am 

©8* ©£ J&fctfX ©£fcTT£«£££X/^ y fcfr 
ft 5 z. £ tc J: ?T#Eftflt#;©»ffittB t l/T*&fttt 

r^i.} *Sn UX) ^t)ffl^ftCtdtT€fft. 

[0 0 4 13 x*«9itc»T. z-y?h*m&r*jo 

BBE«ttX^y >5^ICi:oT^ES^©«fiEtt 
Bi tTW»ttia»tt©«tt*»K*^L56x*X 

JC*TX/1y^tBW4R«ll<f7Bfi©JR J H»<*> 

&?(f xjEsi©©^^ =r >© ^ * js t>'>* t>©^SA 

^^7c5!fK:^tT*^ti4tCff5»i:ffffit-ftt>©T* 
ft* 

[004 2] *t:*^lr»ttftjiaRe«:Sl©«Sl3!; 

fei;ov^T2*csaW6t, ftfflStm*K©«B^fftt 
^ ^HK^K^E©Scr>SaSJ t U 5 ft B 
Rtf/XttWBfc UTBB *5l£»»tt*«T 

ftj:^ta^jB^$tiftfc©T*^r, 
T«K*ftw«<i:t-«ei«:ftj£snftfe©Tft^. # 

Atf^SSB t UTT b-Fe-C o«©^BSffifiaB 
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n 

€»^T«t*WS INx«>&i&t0-3 0Kgf/ 
cm'«)jBE«****U 1/32. 0-2. 

fc. K£tt#X0£E*fcLTO. 1-0. 8 pa, » 
&#X0MMtTl 0-5 0%cr>«g®T&K*$::£T 

{0 0 4 3] X*^tZ^tt-5SaK^SI^2HE 

o- 1 s o o Am x&m±<ommm0m 
sioo-iooo km<Dm®ktz£tm*\, 
n. 

[0 0 4 43 %\z*m\zmm2nmm\t. as 

(a) JWB8 (a) G9-?y h 3 30R8 0©ft& 
O&*&liB!Ti&-508 (b) fcj*l,£Sl:X/ty*y 
>99~#y h 3 3©a/1v*ifi3 3 ' tBfcl/tfc* 

10 0 4 5] *LT*hic<fc?rx/^y>ytt«F>? 
«*-y? bmt^yx^mt^mmm^o 

10 0 4 6] *LT*«Wfc«T*-yv 

3 3 - fctfixr^wwisfcftwatt^-y v moot* 

J&fc3nTfc$®8 2©£$£ "a" ^UTBtOfcJ: 

oTj&SamTfcSSo8 Zim*-¥y HWVty^ffi 

3 3' lcHbT«ctA«e&t^tas inff/h 
#0, 2-0. 8, mZ0. 3-0. 7£T*Ct, * 
l/C*fca£0£2O* -6 0* , 8IC4 0' -5 0 • 
5Efctt4 3* -4 7 - £T*£i:ttS«at8S>IBB£& 

a^-yyh© 

^2n*££a>s*~yy ^xAy?y>^«!Jc 
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xyty*y>yiQi;**U5&4 5 # nnfixmrnw 
-e>tro»(if«*w-y? M>MBl: 
^t6ctfcj:oT^-yyhw5^^4i;-5t 

-y?M!>X/ty*B3 3' fc»i/ca/ty*y>y* 
gft^^ct^tifci&^-y v Hvofcwim 
10 0 4 8} x*««c»t. a 8 i^ttt^-y? 

659 l&tf 9 2COSff«tO, RSI, MBMttStC&tt 

a*. 

[0049] mzx*mv*-yyy<nmL*)vm 

[0 0 5 0] C<0%£. AiOil*fSrat h/ 
10£r£h, fc£h/5£r£h/2£T*;:£l;m 
*it«0*4Jltf*-yy h^co^yf 

ena^-yy H)x/ty*y >y»*fe»A,ettT 

[0 0 5 1] fcC*T?±BtfciraO©jM€«»K« 
m%Zt®X%ZWy9*)>>;9-?yYtLT 

n ia«5x/tv^ i J>^oiT^««ft€^*r2.^-y 

K TI, Co, Mm Fe, Cr. Ni, Cu, T 
a* Pt, Tb, Ga. Nd. Z n, Zr, Mo, R 
u. Rh, Pd, Ag, Hf, I tUZMMf-Vy 
Wi, Ge, Se, Te, cnzm (W 

^^ti&s^dtb <#o» *p <y» $sh- 
^ur*«tt»»b&^-yy wifsw^c^ 

[0 0 5 2] X$^CO»2O^m0^^^lO 

[00 5 3] m*m®n i ©^a^«si;/xtt^ 
2 ottamiicMXAy ^ y >y*-y y h ^ ur« 

xny^y>y^-yyh©«^ b ^p 
(y» ^<a»«ft«fi€»larr^c:tc<fcox/vy^ 
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\tm$*Q. OlQ-cm&T, fcfcO. OOIO- 
©T&$; 

10 0 5 4] X±e«ftftxsi9*y>?*-*'7hl: 
Tttl 0-'O • cm£Lt. 0"<Q . cm£Ubfc* 

[0O5SJ StC*S£^t^T. H3C^taiOX/W 
9 0>9mmxny9 l J>99- J fv h£«fiffT6 
*©/ty *>y^U- h 3 2 TaMfly*>9fU- h 

3 2 ±fc«a*nTfc*;uty * »; >9*-¥v m 3 

(0&1X<t& -rfrOffifttR tfrtfc ft tt*-V y K3 3© 
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